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By G. H. H. Tate —Curator of Mammals, 

The American Museum- of Natural History, New York 

A collection of house mice and rats from the Cocoa-Keeling 
islands made by Dr. C* A. Gibeon-Hill of the Baltics Museum, 
Singapore has been received for identification in New York 
together with moth valuable data on. the history and geography 
of that group of islands. The Cocos-Keeling atoll with Lis 
approximate]y ko Islands is roughly circular with a wide opening 
oil the northwest side. The mice, all from Pule Selma, appear 
U) be referable to Mas muse-ulus* The Individual islands from 
which rats of the genus Rut tux were takon together with the 
numbers and categories of the rats from each are shown below: 

Rats with Ruts with 

Island d-ark-cvlored clear whitish 

un de r par is u n derparts 

Tfltus (Direction) ,. 15 0 

Deras . . . * . , 0 1 

Gangsa ♦ , , , ♦ 0 

Selma (Home) .. ,. 0 19 

Kechi! - * U l 

Ampang Besar . . ,. 0 >1 

Kcmbaug .. ., .. 0 A 

Panda i l .. ,, ..1 b 

Atas .. ■ ♦ , . 0 

Bangka ., -. - - d 

Panjang , , . - 3 f 

The ID dark-bellied rats from Tikus are thought to represent 
Lhe original rat population seen by Darwin (Iddti). 

The presence of an allegedly late-introduced white-bellied 
race of roof rat, TZattus aittus on all the Cocos-Keeling Islands 
except Pulo Tikus where the dark-boll ied, earlier-introduced race 
is endemic, lias led me to reconsider the uses of the names 
R. f , tLlexiindmua and ft r. frngivnnts. Rat his alexandrimts 
of Geoffrov St. Hilaire was described as having gray-white or 
yellowish ventral hairs with their bases dark gray, while 
> H \ t'riujivorus Haftnespuc had tl lg underside clear white* The 
problem of the relations!tip of the European races of R. ratios 
to one another lias Ijeeii examined repeatedIy* A tideraon (1 fJ1 
pointed out that R. rah us both with gray-based belly hairs and 
with all-white belly hairs occurred in Egypt Bate (1903) 
recorded only rats' of fruffiv orus type in Cyprus, Bon hole 
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Lil his paper "On the varieties of Mus mttus in Egypt 
Vp t / ' ^el joyed 3u -. distinguish at least four phases of 
/u nut us k H is multi-modal curves, based upon foot lengths, are 
unconvincing however since no account was taken of growth 
and age or sox. This question of the identities of the Mediter¬ 
ranean rats was again considered with care by Aharoiri (19:^), 1 

Following the views of the earlier writers. Ratty* r. utexandrinun 
r.b Egypt (type loon ity; Alexandria) was stated to have the dark 
uppex color shading gradually into the paler under color and the J 

u^Lirat pelage gray-based, in contrast to the sharp lateral line 
oi color demarcation and all-white or yellowish white ventral * 

hairs ol R» r. frityivtniLs oi Sicily, Italy, Syria and part of 
Palestine, Schwarz (1942) asserted Lhat ventral color was -j 

darker m house-dwelling rats and paler in their open-living 
representatives. 

Hybridisation between the three common races of roof-rats, 
t(ittux, ai*xiau}rintib\ and frugivorus in laboratories has been 
found apparently to Follow Menddian laws. Ue ITsle (lSGS) 
determined that black R. r. raLtua was partly dominant over 
white-bellied R. r. ulcxuiulrimts, no mutter which way the cross « 

was made, Morgan (lbUO) showed that It r, rattus, w hie It 
supposedly evolved under pa nisi tic conditions, was dominant 
ever fru{;ivoT'US. Ron hot e (1912) proved that frugiv(xrus was 
dominant ovei aletiunuirmus, though a limited number of "fawn" 
offspring also appeared. The experimental work of those 
authors was reviewed by Barrett-Hamilton and Hinton (T-Jlti). 

When the volume of human intercourse by water between 
Egypt and the north and east coasts of the Mediterranean Sea 
lor the past 2000 years and the ease with which ruts are 
ordinarily carried about on ships are considered., the likelihood 
ul extensive in tor breeding having taken place between the two 
races must be admitted. Nevertheless it seems possible that 
colonies of unmixed strains may still be found in isolated places. 

The white-bellied rats of the Cocos-Keeling atoll conform to 
the characters given for fntfrfaomx rather than for (rfexantlrinus. 

They Eire reported to have appeared there following the wreck of 
an American ship, the "Robert Fortner," in 1378 but they may 
have arrived even earlier (personal communication. Dr. C. A, 
f.iibsun-Hill). The places of call where rats might have entered : 

this ship might conceivably be traced through her owners or 
the insurance brokers of Lhat time but in any case it is unlikely , 

that such ship-nils would represent an immixed race when they 
arrived on thd atoll. This supposition is partly borne out by 
the presence:AT the occasional dark-bellied rats noted from 
I andan (one) anti Panjang (three) Islands. The preponder¬ 
ance of white-bellied descendants from a probably mixed popula¬ 
tion of fntgivanw and alcmridrinus in the hold of the ship 
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seems to confirm the dominance of the fruaiwms color pattern 
over the aieimidi’fhus color pattern, (Bonhoto, 1912), The skulls 
of the four dark-bellied aiemndlnmw-lLke individuals are similar 
to the skulls'of the white-bellied ones. There is an albino front 
Polo Pmijaug. All the foregoing differ in details of cranial 
structure indicated beyond, from the skulls of the Pub Tikes 
rats* 

Both the w lute-bell led and the dark-bellied rats from islands 
other than Tikus are lo bo regarded as heterozygous. With this 
reservation they can be treated respectively as fnajivorus and 


tUeXattid/rijvUS. 

The identity of the dark-bellied rats on Pub Tikus is more 
problematical than that of the Cocos-Keeling and 

frnijivfH'us* According to Guppy (1&89, pp. 2,82 ,^ u ' 

Cocos-Koding atoll was discovered by Captain \v iHiani Jvoenng 
wlien travelling from Bantam, Java, in 1609, It seems possible 
that Dutch explorers may have touched there at about the same 
time There is iuj record of an actual landing (and oi piovKung 
the opportunity for ships 1 rats to get ashore) until the arrival 
there in 1*25 of Captain Le Cour on the brig Mauritius (from 
Mauritius?), Possible later carriers of the Tikus Island rat 


are: 

1 The Boi'iwo bringing Captain J. dunies-Koss from 
Sumatra (1826) and later again from London, via 
the Cape, (February 1827) and finally from 
Batavia and the Sumatran ports (late m lo-O- 

2. The Hippomenes bringing Alexander Haro froju 
South Africa, possibly via the Sumatran ports, 
in L&20J. 


When the Dutchman Van der Jagt visited the is lands _ in 
1S29 Direction Island (= Pub Tikus) was already ™»mng 
with rata, Darwin, who put in at the atoll in lMb in the 
f U ,„„ k, iL si ao T tfevs to the Tikus Island colony; he wrote (1873, 

■ i 45B) "Some of the islets are inhabited by rats, which weie 

brought in a ship from Mauritius, wrecked here , *.■ ; 

Dr, Cibson-Hill tells me that Clumea-Rosa mentions two wiecks 
between 1825 and about 1840 m an unpublished lettei %hu h 
ho^ wrote to 11 ear- Admiral Sir Bladen Cupel outlining his early 
life. The first of these was an English vessel out want bound 
from London which went ashore on the south-wesi point of the 
■itoll in 1825, The second struck in 1884; nothing ie i recorded 
of her except thaL the survivors were sent back to Mauritius. 
This mav be the ship to which Darwin refers. If that is so 
he was wrong about the rats as they were there in 182A 
Possibly Le Cour's ship was also wrecked on the atoll, find 
Darwin confused the two. Dr, Gihson-Hilt tells me that m his 
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autobiographical sketch Rosa saya ^^“^"^1826^ ^L^Cour 

which ho calls Direcuoa Island m Dowmoo, rf raU 

was not there then and h.os,s, wh s h r ubs which he had 

nt this juncture, plaiitiid some f ^utta ai d stmig make U8e u f 
brought with Kim irom Sumatra, j p1 . j aet in his 

them'when he returned< a year ori° t the 'p^ Tikus rats weie 

report of the anything planted on the island, 

ssktsMs SjSSaSfsa as 

he eamo to make mention nt his 1»*> v,& V'i\,'Alternatively 


CUm es-Uosa 111 ignwimiaeu — r , u,„.i v 

when he went ashore Lo plant his shrubs Hie »s lit j 

solution on the evidence available at t™* , 


ft™.Tame iTcoirt ship and that within the space OT 

less than a year they had not become sufficient y ptajJjM “ 
* ut racl attention* Unfortunately it has not been pu^n * to 
Xfaln further details about Le Cour, or hia earlier ports ol 
mil The only point of interest is that Keating, who was on 
the atoll in 1829, says (in llolman, 4, 18413. p. S74) that some 
of Le Cour'a crew had cut their names on the minks ot coconut 
palms m what seemed to him to be arable characters. 1 oasibij, 
Le Cour had previously been trading on the east coast ol Arrsui, 
nr tit least in the north-western part of the Indian Ocean. 

! have compared the Tikus Island rats wiLh our quite 
extensive collections from lands adjoining the Indian Ocean, 
without discovering continental rats which exactly match the 
island one* Nor do European R> r. alextmdrmux or K. r. raitu& 
have skulls that agree. The gray-based ventral pelage o.i the 
Tikus race suggests certain of the African races—notably A. r. 
hijnhiuH of East Africa—but again the skulls do not match. 

We have no RaU us material from Mauritius, The few 
jioological lists of mammals from that island indicate merely the 
importation of European rats. But it is perfectly possible that 
2 i native race of R. raItvtt, which mice existed (or still exists) on 
Mauritius, hail made itself at home on Lap tain Lu Com s snip 
and was thus transported to the Cocos-Keeling Islands, tl the 
Tikus Island rats were not derived from Mauritius they may 
have come from Sumatra or Java or elsewhere. 

The external color characters of the Tikus Island rats arc: 
dorsally brown, decked with black. The individual hairs, of 


Indrs. The ventral pelage is composed of coarse overhairs and 
tine underhairs (but no guard hairs), their tips grayish buff, 
their bases wry pale gray—giving the "gray-based' 1 effect which 
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distingnisiies this race and atvxcnutrmus from fntgivorus. The 
actual skin of the hands and feet is white; it is clothed with a 
mixture of vei y short gray and white hairs—those of the feet 
almost all white. The scale hairs of the tail above and below are 
fuscous. Dimensions are approximately those of normal al&xiin- 
d ri ntm u r / ruyivorti8 „ 

The characters given above do not distinguish these rats 
from true atvxundrimm or from various oriental races of Rattus 
nidus which also have giay-based ventral pelage, But on the 
other hand the characters of the skull (following) do distinguish 
them* f have been unable as yet to find identical forms of 
sutures in combination with the ba&i-cramnl and pterygoid 
structures seen in Tikus Island rats in Africa, Indian or 
Malaysian races of A 1 , ratt-us. 

Skulls 1 of Tikus Island rats compared with those of R . r. 
fnifftvunts and uh'-xaiulrinux of the remaining Keeling-Cocos 
Islands, 


S Ent c t ures rfiscu s-tn'. 1 

M a * i \ I n-premax i I Eary 
sutures at the place 
where Ltii'y cease to he 
p&riilld to this naJifl] 
bones and descend cadi 
si do i>f the rostrum 


Posterior portions of 
llu, jj Ll ri L LD-^£[U. L! EKJJiiiJ 
suEures 


Tho jiair^l vacuities, 
dorsal from the ptery- 
goidi, opening into the 
Liraiji cuviiy (internLil¬ 
ly, lhe- anterior Jaccrete 
fora mint plan the fora¬ 
men rotund urn; exmr- 
unity tli a interpterygoid 
foramen of Greene) 


f - Thu terminology 
is thul of Gr.iL'.m' ( 


FiAniff fir fond 1 fintn 


sere sharply angled at 
the point of changed 
course. 


are placed relatively 
high iiinE Eie close to 
the posterior ends of 
Lhi' leluporjil ridgtis. 


are relatively smalt 
and close together, and 
surpass hut slightly the 
outer width of the 
combined pterygoids, 
measured at the paiuto- 
fiLurygmd sutnrufl. 


of Llj'j cranial forunmilk, 
ftps. 7-2.0), 


Other Cocoft-Kccliftij 
lattti id a Jiata 


ure rounded at the 
poiut uf changed 
coarse. 


are placed relatively 
iow r , lying close to 
the posterior, ridge- 
liku continuation of 
tho tygomalie pro¬ 
cess of tin; ettiJa- 
mosal. 


are targe and wide, 
and surpass con-* 
sidcrably the ouitr 
width of the com¬ 
bined pterygoids. 


etc,, u-f Lhe rat skulls 
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Of/icr Cucnx-Kvciiitt; 
Inlands Rain 

relatively am^L], 
i Vo alisjjhiiiHiid open’ 

mg hirgur. 


Structure.# discussed 
The foramen oveJc 


Tikan Inland Rata 


\# relatively Jurge, its 
uliiiilujioift opening 
smaller. 


The outer edges [>f 
Uu: «\U j rnal pterygoid 
proressts (gctuptcry- 
gyjdij ueaterior in tlie 
pAiEtiu-ptyrygulil iu- 
lures 


are kuIj parallel. 


are posteriorly di~ 
vergent to a marked 
degree. 

ssre very deeply 
dentate. 


The fronto-ncsaf 
tu res 


are moderately to 
slightly dentate. 


Epcm, use 01 the number of described species and races of 
huttu^ r it is with reluctance that ] propose yet another sub- 
specific name for tine race of rats from TEkus island, and 
Uood-jOlios (1S12} evidently felt similar reluctance. On Lite 
"ther hunt many years more may pass before Lite real ancestry 
of that race can be determined. 1 am inclined Lu postulate 
Mauritius—and ancestral to that island, East Africa—as its 
country of origin. In the absence of immediate proof the Tikus 
Island race may be named. 


ftol tun rat tun keulmyensis n. subsp. 

Type; A.M.NJI. No. 150108 (field No. 4041), adult ? ; 
collected by C. A. Gibson-Hil], December 21, 1040; Polo Tikus 
(Direction Island), Cocos-Kecliny; Islands, 

This race is distinguished from al] others examined by the 
characters of the skull already indicated. The mammary 
form it I a in all adult iT mates is 2 - 3 = Hi, the normal count for 
Rattan ratios^ 

Dimensions nf the type: Skin (field measurements) ; total 
length, 3S1 mm.; tail, 205; hind foot (a.u.), 37 5; ‘ear”, 21-5; 
skull (1 a bo ra to ly m eas u remeiits} : com ly lobasal ! on gth, 37 -1 ; 
zygomatic width, 1W-G; palatal length, 2D5; zygomatic plate, 
width, .110; length of bulla, 6-S; interorbital width, 5 4; mesop- 
lorygoid width, 2-4. 

Besides the type, there are 1-1 paralyses. 

A largo part of the collection of Ru.lt.us and Mus has been 
returned to the Ihiflles Museum, Singapore, a representative 
series only having been retained at the American Museum of 
Natural History by kind permission of the authorities of the 
Rafiks Museum. 
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